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Do you have any ethical concerns with this paper? No

Have you any concerns about statistical analyses in this paper? No
Recommendation?
Major revision is needed (please make suggestions in comments)
Comments to the Author(s)
The paper deals with the synthesis optimization of SiOCN fibers made starting from cyclic silazanes and polyacrylic acid, which seems to act as templating agent during thermal treatment. The process is described in details and the possible reactions that take place during thermal treatments, too. Several analytical techniques such as SEM, IR, XPS and solid state NMR have been used to elucidate the different stages of the materials. TG has been used for stability evaluation. The work is described in details and every step is adequately commented and proved with the above-mentioned techniques. However, there are some points that must be clarified to give value to the work, especially dealing with the reason of the reagent choice that is a big part. * Introduction: there is the need of more references about CMC and fiber production (see, just for example, Hiroyuki Takeuchi, Kaneo Noake, Tamio Serita's patent). A lot of work has been already done. *Characterization: number of scans for NMR spectra? *Results -Si instead of S, in table 1.
-It is not clear why Si will reduces at high pyrolytic temperatures -It is declared that from Raman a lot of free C is present, thus it cannot be taken into account in the proposed formula in table 1 -At least in two part of the paper the porosity of the fiber is mentioned. It should be a good idea to measure N2 physisorption in order to better define this porosity.
-The amount of the DCP seems very high, so that should be considered as a "reagent". Could the author explain the reason for this choice? Is it detectable with NMR or FTIR? Is it washed away? -Although the chemical processes are well described and commented, and the final properties of the materials seems valuable, the processes result critical for various reason: as stated above the amount of the radical initiator, the usefulness of the silazane to produce materials with no or negligible amount of N in the structure, which, moreover, causes the release of NH3. This byproduct, on an industrial scale, will be a problem due to its toxicity.
Review form: Reviewer 3 (Zhaoju Yu)
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Decision letter (RSOS-190690.R0)
03-Jun-2019
Dear Mr Ren,
The editors assigned to your paper ("Preparation and Structure of SiOCN Fibers Derived from Cyclic Silazane/PAA Hybrid Precursor") have now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Associate Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit a copy of your revised paper before 26-Jun-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available, we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections as appropriate before the reference list:
• Ethics statement (if applicable) If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data have been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that have been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190690
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• Funding statement Please list the source of funding for each author.
Once again, thank you for submitting your manuscript to Royal Society Open Science and I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch.
Kind regards, Alice Power Editorial Coordinator Royal Society Open Science openscience@royalsociety.org on behalf of Dr Maria Charalambides (Associate Editor) and R. Kerry Rowe (Subject Editor) openscience@royalsociety.org
Comments to Author:
Reviewers' Comments to Author: Reviewer: 1
Comments to the Author(s) The MS by Ren et al entitled "Preparation and structure of SiOCN Fibers Derived from Cyclic Silazane/PAA Hybrid Precursor" deals with an easy and cost-effective approach to fabricate Sibased ceramic fibers by simple hand spinning of a hybrid preceramic polymer composed of a commercial silazane and PolyAcrylic Acid (PAA) as an additive to allow the direct spinning of the polymers. This topic is very interesting for the High-temperature applications (turbines, aerospace materials…) and the process investigated by the authors is a very good contribution to the field and might be of great interest for the industries since it can be easily upscaled and manufactured. The research is well conducted and the MS is nicely written. However minor topological errors were found, authors are encouraged to correct for example in the introduction (page 2, line 37) "drawing" instead of "drwaing". In table 1 (page 4) "Si" instead of "S" in the column related to the combustion analysis… A detailed characterization of the hybrid and ceramic fibers was conducted with a special attention on the solid-state NMR which is the "technique of choice" to understand in details the structure of such systems as well as their evolution with the temperature. Another information offered by this technique was the spinnability of the polymers. The authors succeeded thus in optimizing the viscosity of the hybrid polymer by adjusting the ratio between the PAA and the silazane in order to successfully "hand-draw" the synthesized hybrid gel. The elemental analysis performed on the hybrid fibers are shown at 2 different pyrolysis temperatures in Table 1 . The N content is clearly low and keeps on decreasing with the temperature increase. Even though the authors explained the loss of nitrogen in page 9 paragraph C, which I agree with, the elemental composition presented describes more a SiOC system rather than SiOCN. I suggest that authors include the N content in their final formula if they want to describe their ceramic as SiOCN. I also suggest that they put the NMR signals related to silazanes directly on the spectra to support their argument stated in page 9, line 24: " nonetheless additional minor signals are still present around -17ppm, indicating that silazane bonds are still present". It will be easier for the reader to keep track. Based on the aforementioned remarks I recommend this MS for publication.
Reviewer: 2
Comments to the Author(s) The paper deals with the synthesis optimization of SiOCN fibers made starting from cyclic silazanes and polyacrylic acid, which seems to act as templating agent during thermal treatment. The process is described in details and the possible reactions that take place during thermal treatments, too. Several analytical techniques such as SEM, IR, XPS and solid state NMR have been used to elucidate the different stages of the materials. TG has been used for stability evaluation. The work is described in details and every step is adequately commented and proved with the above-mentioned techniques. However, there are some points that must be clarified to give value to the work, especially dealing with the reason of the reagent choice that is a big part. * Introduction: there is the need of more references about CMC and fiber production (see, just for example, Hiroyuki Takeuchi, Kaneo Noake, Tamio Serita's patent). A lot of work has been already done. *Characterization: number of scans for NMR spectra? *Results -Si instead of S, in table 1.
Reviewer: 3
Comments to the Author(s) This paper reported Preparation and Structure of SiOCN Fibers Derived from Cyclic Silazane/PAA Hybrid Precursor, which fits the scope of the journal Royal Society Open Science. The paper is straightforward and well-organized. I would recommend publication of this work after minor revision. The introduction of PAA to TTCSZ to create a hybrid precursor remarkably improved spinnability of the silazane and should be widely applicable to other unspinnable PDC preceramic polymers. What happened between the PAA and TTCSZ? Was there chemical reaction involved? Can the authors show the proof and comment more on this issue?
Author's Response to Decision Letter for (RSOS-190690.R0) See Appendix A.
RSOS-190690.R1 (Revision)
Review form: Reviewer 2
Is the manuscript scientifically sound in its present form? No
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation?
Accept with minor revision (please list in comments)
Comments to the Author(s)
The paper in the present form is now improved. The authors have taken into account the suggestions. The major concern now is the statement about process scalability. I agree with the usefulness of fiber electrospinning but (page 12 lines 47-499 the sentence of "technique easily applicable..." should be modified. Please take into account comments 7 and 8 of reviewer #2. the author should clarifiy, both in the introduction and conclusions, that the process as it is has some critical points that should be taken in to account for scaling up, but it is however useful for scientists who work with this materials for all the characterization. It can be a starting point somehow. These modifications are mandatory. Minor point: figure are definitely improved but the vertical dotted lines in the FTIR figures are useless. It can be useful instead put them on the interesting peak in order to drive the readers eyes to the important peaks otherwise discard them.
Decision letter (RSOS-190690.R1)
27-Aug-2019
Dear Mr Ren:
On behalf of the Editors, I am pleased to inform you that your Manuscript RSOS-190690.R1 entitled "Preparation and Structure of SiOCN Fibers Derived from Cyclic Silazane/PAA Hybrid Precursor" has been accepted for publication in Royal Society Open Science subject to minor revision in accordance with the referee suggestions. Please find the referees' comments at the end of this email.
The reviewers and Subject Editor have recommended publication, but also suggest some minor revisions to your manuscript. Therefore, I invite you to respond to the comments and revise your manuscript.
• Ethics statement If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data has been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that has been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190690.R1
Please note that we cannot publish your manuscript without these end statements included. We have included a screenshot example of the end statements for reference. If you feel that a given heading is not relevant to your paper, please nevertheless include the heading and explicitly state that it is not relevant to your work.
Because the schedule for publication is very tight, it is a condition of publication that you submit the revised version of your manuscript before 05-Sep-2019. Please note that the revision deadline will expire at 00.00am on this date. If you do not think you will be able to meet this date please let me know immediately.
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions". Under "Actions," click on "Create a Revision." You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you will be able to respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". You can use this to document any changes you make to the original manuscript. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response to the referees.
When uploading your revised files please make sure that you have: 1) A text file of the manuscript (tex, txt, rtf, docx or doc), references, tables (including captions) and figure captions. Do not upload a PDF as your "Main Document". 2) A separate electronic file of each figure (EPS or print-quality PDF preferred (either format should be produced directly from original creation package), or original software format) 3) Included a 100 word media summary of your paper when requested at submission. Please ensure you have entered correct contact details (email, institution and telephone) in your user account 4) Included the raw data to support the claims made in your paper. You can either include your data as electronic supplementary material or upload to a repository and include the relevant doi within your manuscript 5) All supplementary materials accompanying an accepted article will be treated as in their final form. Note that the Royal Society will neither edit nor typeset supplementary material and it will be hosted as provided. Please ensure that the supplementary material includes the paper details where possible (authors, article title, journal name).
Supplementary files will be published alongside the paper on the journal website and posted on the online figshare repository (https://figshare.com). The heading and legend provided for each supplementary file during the submission process will be used to create the figshare page, so please ensure these are accurate and informative so that your files can be found in searches. Files on figshare will be made available approximately one week before the accompanying article so that the supplementary material can be attributed a unique DOI.
Kind regards, Alice Power
Editorial Coordinator Royal Society Open Science openscience@royalsociety.org on behalf of Dr Maria Charalambides (Associate Editor) and R. Kerry Rowe (Subject Editor) openscience@royalsociety.org Reviewer comments to Author: Reviewer: 2
The paper in the present form is now improved. The authors have taken into account the suggestions. The major concern now is the statement about process scalability. I agree with the usefulness of fiber electrospinning but (page 12 lines 47-499 the sentence of "technique easily applicable..." should be modified. Please take into account comments 7 and 8 of reviewer #2. the author should clarifiy, both in the introduction and conclusions, that the process as it is has some critical points that should be taken in to account for scaling up, but it is however useful for scientists who work with this materials for all the characterization. It can be a starting point somehow. These modifications are mandatory. Minor point: figure are definitely improved but the vertical dotted lines in the FTIR figures are useless. It can be useful instead put them on the interesting peak in order to drive the readers eyes to the important peaks otherwise discard them. You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org and openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact --if you are going to be away, please nominate a coauthor (if available) to manage the proofing process, and ensure they are copied into your email to the journal.
Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Royal Society Open Science operates under a continuous publication model (http://bit.ly/cpFAQ). Your article will be published straight into the next open issue and this will be the final version of the paper. As such, it can be cited immediately by other researchers. As the issue version of your paper will be the only version to be published I would advise you to check your proofs thoroughly as changes cannot be made once the paper is published. CHANGES MADE: Added new paragraph (shown below) in the introduction (page 2) with production related works cited in the revised manuscript as reference 6-10.
With the rising demand for better processability, higher ceramic yield and enhanced properties of final ceramic product, numbers of new silicon based preceramic polymers were synthesized in the 1980s with modified properties that is sufficient enough for spinning. The large-scale production of ceramic fibers started early as 1990s. Either melt-or dry-spinning was applied to mainly polysilanes or polyborosilazanes to produce non-oxide SiC or SiBCN fibers. In terms of melt-spinning, modified polymer with required viscosity is continuously fed through a heated (about 150 °C) nozzle with hundreds of holes. Fibers are effectively drawn in this way and cured by additional thermal or chemical treatments. Up until recently, there are many types of ceramic fibers developed over 20 years ago and still commercially available from various manufacturers, such as Hi-Nicalon (from COI), Sylramic (from UBE), etc.
Reviewer #2 Comment #2: Characterization: number of scans for NMR spectra?
Response: Thank you for your comments. The number of scans is included in all the NMR related figure captions, which are highlighted in Fig. 5, Fig. 6 and Fig. 9 .
CHANGES MADE: Number of scans included in Fig. 5 (page 7) , Fig. 6 (page 7) and Fig. 9 (page 10 Table 1 contents are replaced by XPS depth profile information in the manuscript (page 5). Table 1 caption changed from "Combustion analysis of samples in weight percentage" to "Chemical composition of fibers by XPS depth-profiling survey scan in atomic percentage." weak). Especially after crosslinking at 160 C, DCP signal became completely undetectable by FTIR. Hence, fair to assume that DCP is washed away or decomposed at crosslinking stage.
CHANGES MADE: The above characterization and related discussion is included as supplemental material.
Corresponding sentence "The weak influence of DCP on FT-IR signal is discussed in supplemental material (Fig. S1 )" added in the revised manuscript (page 8).
Mistakes in labeling FTIR peaks in Fig.8 (page 9) is corrected in the revised manuscript.
Reviewer #2 Comment #8: Although the chemical processes are well described and commented, and the final properties of the materials seems valuable, the processes result critical for various reason: as stated above the amount of the radical initiator, the usefulness of the silazane to produce materials with no or negligible amount of N in the structure, which, moreover, causes the release of NH3. This by-product, on an industrial scale, will be a problem due to its toxicity.
Response: Thank you for your comments. We also did not expect this circumstance would happen when we firstly started the series of experiments. What we did, instead of simply switching our preceramic polymer to siloxane, was performing additional experiments such as NMR and FTIR at each stage to dug deeper into the loss of nitrogen. As we mentioned in the introduction part, the properties of this cyclic silazane is remain unrevealed compare to the siloxane with similar structure, hence, we consider our work is also a good investigation of this type of silazane that is worthy published as well.
CHANGES MADE: None.
General Comment Reviewer #3: This paper reported Preparation and Structure of SiOCN Fibers Derived from Cyclic Silazane/PAA Hybrid Precursor, which fits the scope of the journal Royal Society Open Science. The paper is straightforward and well-organized. I would recommend publication of this work after minor revision.
Response: We appreciate your valuable recommendation.
